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Abstract of JP 9272714 (A) 

PROBLEM TO BE SOLVED; To provide a process for producing a (meth)acry!ic polymer having a large 
amount of terminal crosslinkable functional groups such as alkenyl or crosslinkable silyl groups and to 
provide a curable composition comprising the same. SOLUTION: An initiator comprising an organic 
halide or halogenated sulfonyl compound and a catalyst comprising a metal complex having as the 
central metal an element belonging to Group 8, 9, 1 0, or 1 1 or the Periodic Table are used for 
polymerization to obtain a (meth)acrylic polymer having a terminal structure represented by the formula 
-CH2 -C(R<1 > )(C02 R<2> )(X) (R<1> is hydrogen or methyl; R<2> is a 1-20C alkyl, aryl, or aralykyl; 
and X is chloride, bromine, or iodine). The halogen atoms of the polymer are replaced with substituents 
each having an alkenyl or crosslinkable silyl group to obtain the target polymer. 
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{4, fflS'Jf-^A, titb'JW, *»#y*A. w 

A*tWRJ£tt^£^t^d*T\ *mh^ 

[00 23] T)Vy=^)Vm^-th^WMit^t LT 
{4, *MafflRtt3:VV&*. HftsS 3 Ttk § #1 S ^ W# 

n (RIM 3 (3) 

)v*r-)vmttir$> 4 v $st*— Hk-&m. tat- a 

nyy^7-fef;H(0 J; 3 £Il}ffly££*-$-& T}\>"y—)V 

[00 27] ^WJ: 3 *«fflH6**r^^-;Hfc#*«0 

b'— A, a^tb-A. vrn^k *-ft-fy 

T'JA, 3^-fbTUA. 3-^on-l-7f^ 3- 
/n^-l-rtX 3-3 — H- 1 -7fy, 3-^ 
nn-2-^f;Hl-7n\y, 3-7nt-2-^ 
f ;t/- 1 -Tn^y, 3-3— F-2-^f-A- 1 -T 

n^>- s TUATbf— 3-TbhJf^- 1 -Tf- 
>\ 3-7-feKy-2-W-l-7a^y. tg-ft 
-4-b-/Kyy/K M-4-7 l J/Kyy/P, * 

- b- a^.>-^a, ft^- 4 -7y;Kyy;W s 
jff 4 L < . § h fcA#3&WC* $ fc V ^ jS-C«Mfcr 'J 

a, Hfl:ru;K a^-ftru/K rUATb-f-b^'W 

[0028] iU <7)*JStOAny>t*fL. ^:K##:4 

■th. ^.mzT^-y-fvm^-r^ t?vjv& 
m-&ik<7>mm.j}mz&\^x , *?4 L^»swoa»-&*> 

^{4. &R£: LTffiiS*fflV\ LT±I2 
MIfS^*T-I.TAT-AS-ir^^^ffi 

LT«4, Mi-ff . HB««Mt-6* (Mi-tf^Lffl, Mit 
ffl) . TWfO^t^ (Wilfli7W7*ht- 
h) » OflfcON i-ffc^Ri (Mi.tr. ^h^-XHJ^x 
-M^7^yr.7^:Ni (PPh 3 ) 4 ) s OjfficO 

yjuisiyj* ■ P d ( p p h g ) 4 ) itfc^. 

[00 29] *S:TAT-AS£»A-r£:«££ L 
T, S^.(T -M 1 CSti 3 ^*S(CADyy^t 
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Anf ^;HtLs 771-rb FliSi^fyfO 
# ;W?;yMfc6tt t BCJE $ * * , >\ a Yy^mt 

[00 30] *iSCh Fn^f y;H?«Atl.Mt L 

T"S £ H--4fcti»fir-3fcWIH£*'&th2«lSUi*^-4 
•ft^^ffl^T. ^ny>5taSir3 LS^^ruvrt 

RHR12C (X) -R13-R14-C 

jSSL?ti<7X R 13 (i. -c (o) o- (X.XT-/V 

m) * -c (o) - (Yhm) , *fciio-, m-, p 
-7x-wyi, R^imimiz. £tziz§mmi-2 

0 CO 2 fflfco^fHQrc 1 Ml^±«x-T-^*S-££r^/i-ev * 

1 a 6 <ZXfc6»ii . ^ o y > L T ^ & 

[00341 11SR 11 , R 12 «i#cMt LT(i. 7j< 

n-7"f/l/S s 'O-f-;^, ^^/l^g^A^f 
t>ti& . R 1 1 1 R 1 2 liflWMcti WcaSS LT^«#fS^ 
KLTUTtJ;<, J: o — R 1 1 — R 12 — 

JiMiJf. -CH 2 CH 2 -, -CH 2 CH 2 CH 2 -, - 
C Hg C H2 C C ,. CHgCH^CHgCH^CH 

2 -, mtm^tih. 

[00 3 5] — W^AX-^fth. T)V*r~)Vm*^~t 

XCH 2 C (O) O (CH 2 ) D CH = CH ! , H 3 CC 
(H) (X)C(0)0(CH 2 ) n CH = CH 2 , ( H 3 
C) 2 C (X) C (O) O (CH 2 ) n CH = CH 2 . CH 



[00 3 1 ] <lcoj; 0 (cLT»&*Ufc5Rttfc#R££3r 

( ^ ^ ) r ? u 7i«? ny HcoJ: o &r/i^-;i*#w 

\ n y> flSft Sr b° >J i?y*$<rt&&ffXf&V fcRje § •£ 

*)v#ymzM*m&m&cottT^Bm^h^mr 

[00 32 ] WlS-Mn^V-fttfek S^^nyV-ftx/P 
#:^Wlteft£HKft*!U Mi»ft«IS8®L 9i. 10 

v¥yfcx)v*-MtiM*mi)m\b Lxm\mt* m 

*f & (* * ) U /Wfifi^*3&«»<s,*l4 . d£0 i 3 

[00 33 ] T/I^-/«£^£*«^nyytt!$ii: 

(Ri) =CH 2 (4) 

3 CH 2 C (H) (X) C (O) O (CH 2 ) n CH = CH 

2 . 

[0036] 




CO z (CH 2 ) n CH=CH 2 



[0037] (±ia^#^fc^T. xjiisst. mm* 

tfzliB^m. n{±0-2 0iO»S) 
XCH 2 C (O) O (CH 2 ) n O (CH 2 ) m CH = C 
H 2 , H 3 CC ( H ) (X) C (O) O (CH 2 ) n O (C 
H 2 ) m CH = CH 2 . (H 3 C) 2 C (X) C (O) O 

(CH,) n O (CH ! ),CH = CH 2 , CH 3 CH 2 C 

(H) (X) C (O) O (CH 2 ) n O (CH,) ,CH = 
CH 2 . 

[0038] 

Ut2] 



v C0 2 (CH 2 ) n -0-(CH 2 ) m -CH=CH 2 

[0039] (±!e«#3tfcfcv^T. xamm* mm. 

ittzlZBiym. rite 1-20 comm.* m{iO~20cO^ 
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m) 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) n -CH = C 
H 2 , o, m, p-CH 3 C (H) (X) -C 6 H 4 - (C 
H ! ) n -CH = CH ! , o, m, p-CH 3 CH 2 C 
(H) (X) -C 6 H 4 - (CH 2 ) n -CH = CH 2 

(jjEoftiSfctJivc. xizum. mm. ttzizsv 

X, n(i0-~2 0c0gi£) 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) n -0- (C 
H 2 ),-CH = CH !l o, m, P -CH 3 C (H) 
(X) -C 6 H 4 - (CH 2 ) n -0- <CH 2 ) D -CH = 
CHj, o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 
t- (CH 2 ) n -0- (CH 2 ) ,CH = CHj 

m. n(±l~ 2 OOD&SL mtt0~2 0<7)»SSC) 
o, m, p-XCH 2 -C 6 H 4 -0- (CH 2 ) n -CH 
= CH 2 , o, m, p-CH 3 C (H) (X) -C 6 H 4 - 
H 2 C = C ( R 1 ) -R 14 -C ( R 1 1 ) 
R 1 , R 1 1 s R 1 2 s R 1 4 , XJi±fEK|3|t. R 

1E «. mmm-s. -c (o o- (xxf;«) . -c 

(O) - (^«) , o-, m-, P -7i- 

r 1 * t± mm . * fciijjaiR i ~ 2 0 2 mo^tiss 

y^^vStt-ftSixTi^^T". R 15 1 LTC (o) o 

m*?y *~u>mm$:^&<mte£^n>%< . mm 

«r^rftoTfc±^. R 14 ^*ffi*S-^T-^V^^(±, ft 
*-y\oy>*^-Srffittflrt-4fc«)fc, R 16 1 L-TiiC 
(O) OK, C (O) S„ 7i-l/>*WfiU^. 

CH 2 =CHCH 2 X, CH 2 =C (CH 3 ) CH 2 X, C 

H 2 =CHC (H) (X) CH 3 , CH 2 = C (CH 3 ) C 
(H) (X) CH 3 , CH 2 = CHC (X) (CH 3 ) 2 . 

CH 2 =CHC (H) (X) C 2 H 5 . CH 2 =CHC 
(H) (X) CH (CH 3 ) 2 . CH 2 =CHC (H) 
(X) C 6 H 5 , CH 2 = CHC (H) (X) CH 2 C 

6 H 6 , 

CH 2 =CHCH 2 C (H) (X) -C0 2 R, CH 2 =C 
H(CH 2 ) 2 C(H) (X) -C0 2 R. CH 2 = CH 

(CH 2 ) 3 C(H) (X) -C0 2 R, CH 2 =CH (C 
H 2 ) 8 C(H) (X) -C0 2 R. CH 2 = CHCH 2 C 

(H) (X) -C 6 H 5 . CH 2 =CH (CH 2 ) 2 C 

(H) (X) -C 6 H 5 , CH 2 = CH (CH 2 ) 3 C 

(H) (X) -C 6 H 5 . 

(nm&Mz&^z, ximm. mm. ttziZBv 



O- (CH 2 ) „ — CH = CH 2n o, m, p-CH 3 CH 
2 C ( H ) (X) -C s H 4 -0- (CH 2 ) n -CH = C 
H 2 . 

(±a^mza^x. xwm. mm. ifcwta^ 

m. n|J0-2 0«8S) 

o, m, p -XCH 2 -C 6 H 4 -0- ( CH 2 ) n -0- 
(CH 2 ) ,-CH = CH 2 , 

o, m, p-CH 3 C (H) (X) -C 6 H 4 -0- (C 
H 2 ) n -0-(CH 2 ) m -CH = CH 2 , o, m, p- 
CH 3 CHjC (H) (X) -C 6 H 4 -0- (CH 2 ) n - 
O- (CH 2 ) ,-CH = CH ! , 

(±tfi^>#itfckvvc, xwm. mm. &wz~3V 

m. n{il~2 0OSBR.. mli 0 — 2 0 <7)S$C ) 

TiVr-ivm^-fh^m^uyyimt lx^ 

(X) -R 15 -R 12 ( 5 ) 

[0040] T/^-zH^StSAnfyiX/l/*- 

o-, m-, p-CH 2 = CH- (CH 2 ) n -C g H 4 - 
S0 2 X, o-, m-, P -CH 2 =CH- ( CH 2 ) „- 
0-C 6 H 4 -S0 2 X, 

(±ia^#5t^^T. ximm. mm. 

X. nliO-2 OCOfiiSO 

[004 1 ] ri^-M^ftltiAnfytt, 
I88J8L 9i. 101. Sfclii l^7C«£*4>£«fc 

y-~>vmz^L. mcn^smUi^ 1 x^ti&ffim.*^ 

6*1* . * <?0 i 3 fc38»*i£ £ LT liWfcW 

m&c< . zKtxiz&Ktejjmz-t^xM^&zktf 
[0042] T)vy~)vm%^&^w.j^uy>im. 

[ 0 0 4 3 ] ^ 1 T*S*i.45WNay>'taai"C9 
!K'J^;^y», ^y^-^. *3J;v'^*l6co 
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2-7°UA>y^;k 1, 3-70A 0 >-y^;l/ % 2 
-;*f7P-l, 3-7PA°yytWk 2, 2-syxf- 
/k- 1 , 3-7nA>y^;i/ s 1, 4-7°^y>oj-— 
/K l, 3-~f?>i?*—)V^ l, 2-7^ys^- 
/k. 2, 3 yjyV^-)V^ b^n-/K 1, 5-^ 
y^y^— ;K l, 4-^y^y^— 2, 4- 
^y^ys-oj-— /K i, ;k i, 7 

-^T^y^ofwK l, 8-^^y=y;f-/K 1, 
/k. 1, 10-f*>'y*-/k 1, 
12-Kf*yy^/k 1, 2-i/?D^yyt 
-/K 1, 3-is?u^>?>i?X-!V^ 1, 2-^? 
n^^fy^— /K 1, 

/K 1, 4-S^y 7 n^^fy^— ^y-feu— /K 
i,2, 4-77vby*-;k #^r?— /k k-Wkv- 

y. 1, 3-yhFn^fyf7^l/y, 1, 5-ybF 
P^yf7^1/y, 2, Fo^y^^l/^ 
2,2' -b"7x/-/k 4,4' -b'7i7-/k b* 
X (4-b Fn^y7x-/M ^y. 4, 4' ->fy 
7°nt°'Jf>7xywk 3,3'- (X^l^S^f 
:>) y"7x/Wk a' -yt Kn^y-p-^y 
1/X 1, 1, (4-tFn^ry7x-;k 
x^y. bo#o— ;k 1,2, 4-^y-b>b'J^ 

xfi/yyTSy, l, 3-y7S/7°DA>, l, 2 
-y7S77 D nAV, 1, 4-y'7S777y, 1, 2 
-y7Sy-2-^f;I/7PA>, l, 5-y7S7^ 
y^y. 2, 2-5yx^;k-i, 3-7 0 ny\ 0 ysxTS 
y. i, 6-^fyy7$y, l, i-**<r?yi/T 

5y s l, 8-t^^yy'75X 1, 9-y7S/y 
7V, 1, 1 0-y'757f*y, 1, 1 2-y'757 

Kf^y, 4,4' -^fi/yb'x (i^^n^^r 

5 > ) . 1, 2-y7S7y^nMty, 1, 3--J 
7S7y^nMfy, 1, 4-y7S7y^n^f 

y. i, 2-7x-i/yy7Sy l , 3-7x-i/y 

y7?y, 1, 4 -7x-l/yy'7Sy, a, a' 
757-p-^yl/y ^J:t/±IB*°UT5y^^ 
T/k#y^WS. y^.^1, vny|, ^f/^ny 
ffi. y^f/^nyl, n^SL ;*fvkrm^BL ^ 
}V^)vm. rs^eyKL l, 7-^T3 ? y^;k^y 
BL 1, 8-^^ys^/k^yKL 1, 
*;^>1, l, 10-f*yy*^*>l, 1, 11 
-^yf*ky*M>l, 1, 12-Kf^ky^ 

Ris 3 S i O- [S i (R18) 2 0] a 
19 ) (R20) O] C -S i R 18 3 (9 
HR 18 2 S i O- [S i ( R 1 8 ) z O] 
R 1 9 ) (R 2 ») o] C -S i R 1S 2 H 



#>1L l, 2-y?n^y^yy*;W'yl, 1, 2 
-y^n^^fy^/k#>gL 1, 3-y^o^^ 
yy*;i/|>l, 1, 4-y^n^fyyWy 
IS. 1, 3, 5-y?n^7>f^/kfyl, 7^ 
;kKL AVy$)VW. f^7^S, 1,2, 3-^y 
^yh'j*;^>l. 1, 2, 4, 5-^y-bVfb5 
#;k*>BL *s J:V_tlB^ 0 U^;k^yK^r;k^ y^JK 
JS. 1, 2-^?>istt~}V^ 1, 3-7n^ys/'f 

;k 1, 4-7"^y^*^-;k. 2, 3-7^ysy 
;K 1, 5-^y^y>>>:t-;K 1, 6-^ 
tyyft-/!/, 1, 7-^7°^ysy^— 1, 8 
—*9 9Vlstt~)V^ 1, 9-yfyyf^/k 2 
-;><;k#TkX^/kX— r/K p-Jfy^y-a, a' 

--J^—jv. l, 2 -^y-b>^>^-— /k. 1, 3- 
<y-tr>yftwk 1, 4-^y^'yyftwk i> 

[0 044] ±IB«0^U^WK ^°UT5y, *°y#/k 

Xl±, yf^7A. th'J7A, j&y^. JftR^-bU^ 

k^kk #^7^ tert-7h^yt 
ky^A. t e rt-7Ky*yW, **ffr^MJ 

#Xfb*y^A^^f6ft4. 
[004 5] ±IB^#S^^T"#ttL4 . *Str;k 

4. *str;ky-x;ks§r^s (^) r^u^sa 

tsit; '(B) b FnSyy;kS^W^^. 
^4«fbttfflJ«Brr*>4, 

[0046] ( A ) K^5SSB^T/^— 7P**^rt"4 

k LTliWtWRRti^rv^. 5 0 0 — 5 0 0 0 o^tSH 
C*4^#jff*U\, 500I2TFC*4i:, U^)T 
? 'J;^l^*^**^fftt^lS§ii(:< < , 50 0 
0 0ELhT&4k. ^«fc*ttJBE*4v^4»»tt3Wa< 

[0047] ( B ) jS*Ot Fny y;«M^!fti: 
S^n^y 

-[Si (H) ( R 19 ) O ] b — [Si (R 

) 

a - [S i (H) (R1 9 ) O] b - [S i ( 
(10) 

fcii. 7x^/n, R 2o t±iai-io^m/n 
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ttzliTyiV^lVm, aliOSailOO, bt£2£b 
g 1 0 0. cliO^c^l 0 0«lit) , — ^ 
1 1 T^^tT.^^v'O^^ 

[0048] 

[1L3] 



-<SiO) d -(SjO) e -(SiO), 
Ff 1 fP Ff 3 



(11) 



[0049] (^4>R 21 fc<£tm2 2UJS3R$U-6<7)T 
(CH 3 ) 3 SiO-[Si (H) ( 
1 (CH 3 ) 3 (12) 
(CH 3 ) 3 S i O- [S i (H) ( 
H) (R2*) C S H 5 ) O] h -S i 



0. h(iO£h£ 1 0 0^1 
[00 50] 

H CbHs 
qiO) r (Sip)i " 
CH 3 CeH 5 



(14) 



CB, 



■^iO) r (Sip), 

CHg CHj^bHs 



(15) 



[00 5 1 ] (5^ R 24 i2*«. ifctt.*?-/^ i 
t±2gigl0, j|J0gjg8, *»0 3 g i + j g 1 
0-C2&4B3R, C 6 H 5 li7x-/«) 

( B ) j«i)^I«Sr < 1 t> 2 fliiLh?) hKnyiJ;PMt 



/Wfjl^k 7i-;«> R 23 iiKiil-lO 

^T^^StJtfiT^/^/l-S. dli0gd^8, e 
a2SeS10, f(J0gfS8 WKi&S:^ L „ 3 
Sd+e + fSl 0"C3bl.) SrfflV^iis^'-CtSo <I 

i4.i sT^ti&mvt^mr^-ymi-t U\ 

CH 3 ) O] [Si (C 6 H 6 ) ,0] h -S 

CH 3 ) O] [S i (CH,) |CH 2 C( 
(CH 3 ) 3 (13) 

o ^ U A* tm h X o lz L X fttniRlB £ -^T # :fx I. -f t 
1, 1, 1, 7 

-^?yiy, i, s-y-^'xy, 1, 
^ymcr>m.i\^MMt^. o, o' -y'7^it'x7 

3, 3' -y'7!/^b'X7x/-M^ 

^l*-— K hUTU^MJ^UT— K f 177'J^ 
bo.* ijf- h^cDXXfvt^bS*. y'xfl/y/ij 

[00 52] 5£9~-l 5t^L^}ifJ*c0b Fnj/'J^ 

WISWWJ, SfctCfc* (A) jS^S-g^fOffl 

[0053] 
Ut5] 



(12) 



7 2 7 14 



r (OSi) n <> 



H^CHg 

j .CH 3 Q-(SiO) n - 



I^CHg 

•(OSi) n -0 

I 



CH3 



(SiO) n - 



v 5 * 

r (as, )n -c| 




V" 3 

r(° Si )n-q 



I! 0-(SiO) n - 



(SiO) n - 



[0054] ( a ) t m\m ( B ) l£&m<DWl£ 

tl'PyiJ )V£k<T>^ /klt# 5 ~ 0 . 2 WtSHtSb 
^.it^fJK, ££>fc. 2. 5 — 0. 4T&&££: 
#*f#«? i U\ ^JWfctf* 5 KLtic&S b m&*-Hfr 

fc» 0. 2J:»Mv5nfc, flMfc«fcWfMWl;3Stt3:b 

[00 5 5] ( A ) t &fHH ( B ) fcfOSffcKiE 

ti. 2 LT2ji»& £ 1 fc J: "9 3tffT4 **, 
RIB* «£ 9 3fiSIfcit#> htzmz^ th'ny'J / WfcjSjK* 1 
SsflnS ft & . idOJSfcbKnS'y / WfcMjHE 1 1 T Si , 

KiMRRtiS: < #tt^ t> « £ ffl ^ 5 i fc § & . M^-T 
>?-t -y^t^kt^v-h*. 2, 5-^ 
f-rt— 2, 5-1/' ( t-y^;^;k^>-) 
2, 5 -is* J-tl- - 2 , 5 - !✓* ( t - rf-Zl^/M" 5 * 
>-) -3- / s^fi^>', x7S;K/WyK, t-:?"^- 
/I^? 5 /i^vM-df >- K « , a ' - b"x ( t -7^/1^ 

K 2, 4 - y y an^yyM ;K;|/^ y K , 5>7n 

ASH- 1 -y'f;^J: 5 Sr^iP^^/K iflyfly 

■%'<}Vtti' i Ji)—#*— K 1 , 1 - ^ ( t - r^/l- 
^t^fy) y^n^ty, 1. 1-=J (t-7'j->l> 
•^/M-^) -3 , 3, 5- h'J^f-^^^n^Hfy 

[ o o 5 6 ] ai^sM^t mtr, a 



t7;^-/K >-*2:0§g#c. a&- 

-f a# ( 0 ) -=J\z-J^f h =7*^1/ 

MttTli. RhC 1 (PPh 3 ) 3 , RhCl 3 , Ru 
C 1 3 , I r C 1 3 , FeCl 3 , A 1 C 1 3 , PdCl 2 
■H 2 0, N i C 1 2 , TiC \ ^mffmf ihfih . Ztl 

t> (r>mmi±m&Tm ^x 1 * < . 2 a»m± t lt 

(A) Jjg^cOT^— ;tflmo 1 izML. 10" 1 -! 
0" 8 mo lcr>mmxm^hcr>tf&<. iTiL<{±10" 3 

— 1 0- 6 mo 1 COffiffl-CfflV^CO^'iV^ 1 0" 8 mo 1 

«fc 0 ^ v ^b mit^+mzmff JfchHoi/iJ 

[00 57] *^HJ<7) 2fig^ ( A ) , ( B ) , i$Z.tf>& 
mzfS tX b Koy U ;WkM«*^ LWtS*Wf , 

z\b%<. mmm\:mz®.titz&i- 

— JKt-0°C~2 0 0°C. *ft t<«3 0°C—1 5 
0'CT'l 0f^2 4B#p H 151'ft.-rSC0^'J;V\ ^tC8 0' , C 

— 15 0°Ccr>M&X'iti 1 0#— 1 iftSHlfta&BHSrcgg 
flrt-ft«>«*>»<5)*i4. flMt«K^tt*«4fflv^ (A) Jt 

ir>* ( b ) ^o®^M^±#:-t^^ 
[0058] *^aj«. sMBtaewtt^'j^**^-* 
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;\nyyim. itliAnfytx/l* -iVitSm £ HB 
teffh JlMBftftmsft. 9ft. 1 OK. ifctil lftTU 

-Tft 'J/iM^Any'yj^ti,,: 
[0 0 5 9] LT. flAnt> 

iM^lift8ft. 9ft, 10ft. *fcl±l lft7C3R£4M> 
THRaJi 1 t=jittMMM£1tr& < X 9 ) T9 0 /WR 

H 2 C = C ( R 3 ) -R 4 -R 6 - [Si 

-a ( Y ) a ( 6 ) 

(sfrK R 3 . Rt&kX/Rm. -m^2^*3tt-?.R 3 , 
R 4 . RHzmt, R 16 fcJ;V'R 17 (S, ^-rtibmmmi 

U (R' ) 3 S i O- (R' (4tf9SRl~2 0«91»>!) 
Mt*«ST*oT, 3jI<50R' (4|S[— -CftoTi «fc 

*S"S£jSU R 16 ^(4R 17 ^2«;l±l¥T±t-&h 

*;h.6(iH— i<. m%-?x^xi>J: 

±#ft^ftt#^*l£tel^'C£>-?-C£> i< . H=5:-?T 
wc&«fcv\ afio, 1, 2, ££te3£. b«i 
0, 1, 4fctt2*Sjr$-. mli0~l 9<?aH8rr&4. 

ft. ) T-^^il^^U^W^tlS. R 4 #'-C 
(O) O- (xxf/«) tf>*£4i (^^) T?VV>- 

X^-P >-^c0^ftT'& ft . 
[006 1 ] JJBY^£ft£Jn*#*M£*fc LTti, 

/M"^*. ^h^i^-f-S. 7S7S. 7 

S75 K*, 75 7^y«, ^;^7M, T/l^- 

/UsJ-^f S«WW ft. . Jn*4MHtt3&i v-f IV V XM. <0 

v •> o sia*^-»tt»^7Kis*« 1 w mm^z 1 - 

3 «f5«fflt*f^t ft i £ J&^S , a + mb.t^ 

% . JP7k^»tt*^*Sfni4 . 1 — 5 



s-e-rti^u *-£-<7)3£tf-e (in-situ)an 

^-mtmm^ x < „ ml<!±so xvxtxfo 
h . 8 0 %jarrc* ft t . aswtt ^ u 

fcfMa W £ f^T <z>5fcSSt =: asffitt ^ U A § ft ft 

smyjLm^&tm&ik^mzmimmxmmvt 

[00 60] icDi •S'Sr, a-^SOT^^-^SfclEIS 
(Ri«) 2 - b (Y) b O] ,-Si ( R 17 ) 3 

tx-$>-oxi>^\ 

[00 62] -JK^6«D(tftR 16 ^R 17 «i#:^Jt L 

fc'^T'J— O-^a^rfc'iOT^;^^*, R' 
ifiX^ivm*?? x.~)VWgX*3b& ( R' ) 3 SiO-t 

tii h v mvnj >> v /vmmtfmf htih. ^ti^ 
cotpx-b. su*frjpptt is v >vmcr>^.mm^-7 -nvv xm 
a v v^- < % 4 ft , a**^#t ft ft 1 1^ a *r , 

H 2 C=C (H) C0 2 - (CH 2 ) n -Si (OC 
H 3 ) 3 , H 2 C = C (H) C0 2 - (CH 2 ) n -S i (C 
H 3 ) (OCH3) H 2 C = C (H) C0 2 — (CH 2 ) 
n -S i (OC 2 H 5 ) 3 , H 2 C = C (H) C0 2 - (CH 
i),-Si (CH 8 ) (OC 2 H 5 ) 2 . H 2 C = C (H) 
C0 2 - (CH,) n -S i (OC 3 H 7 ) 3 . H 2 C = C 
(H) C0 2 — (CH 2 ) n — Si (CH 8 ) (OC 3 H 7 ) 

2 , H 2 C = C (CH 3 )C0 2 -(CH 2 ) n -Si (OC 
H 8 > 3 , H 2 C = C (CH 8 ) C0 2 - (CH,) „ - S i 

(CH 3 ) (OCH3) 2 . H 2 C = C (CH 3 ) COj- 
(CH 2 )„-Si (OC 2 H 5 ) 3 , H 2 C = C (CH 3 ) 
C0 2 - (CH,) n -S i (CH 3 ) (OC 2 H 5 ) 2 . H 2 
C = C (CH 3 ) C0 2 - (CH 2 ) n -S i (OC 3 H 7 ) 

3 . H 2 C = C (CH 3 ) C0 2 - (CH 2 ) n -Si (CH 
3 ) (OC3H,) 2 , 

(_hfB?>#5W. n«4 2-2 0«»ifc) 
H 2 C = C (H) C0 2 - (CH,)„-0- (CHj),- 
S i (OCH3) 3. H 2 C = C (H) C0 2 - (CH,) „ 
-O- (CH 2 ) ,-S i (CH 3 ) (OCH 3 ) 2 , H 2 C 
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= C (H) C0 2 - (CHj) n -0- (CH 2 ) ,-S i m-, p - H 2 C = C H - C 6 H 4 -O- (CH 2 )„-S 

(OC 2 H 5 ) 3 . H 2 C = C (H) C0 2 - (CH 2 ) n - i (OCH 3 ) 3 , o-, m-, p-H 2 C = CH-C s H 

O- (CH 2 )„-Si (CH 3 ) (OC 2 H 6 ) 2l H 2 C »-0- (CH 2 ) n -S i (CH 8 ) (OCH 3 ) , 

= C (H) C0 2 - (CHj) n -0- (CH 2 ),-Si (fflU ilB-ft;^*. n{±2 

(OC 3 H 7 ) 3 , H 2 C = C (H) C0 2 - (CH 2 ) „- — 20<7)»lt ) 

0-(CH 2 ),-Si (CH 3 ) (OC 3 H 7 ) 2 , H 2 C #jJ4U*. 

=c (ch 3 ) co 2 - (ch 2 ) n -o- (CHj) „-s [00 63] HW^uyyftM. ±tzi±^yy-\t^JV 

i (OCH 3 ) 3 , H 2 C = C (CH,) CO z - (CH 2 ) sh^Wt^ft^HRWn, Jlj$«*lil 8 91, 10 

n -0- (CH,) i (CH 3 ) (OCH 3 ) 2 . H 2 «L ifcfil 1 ^TCfg^^C^St tSMm^M 

C=C (CH 8 ) C0 2 - (CHj) n -o- (CH,).- bLXM^i T3 U /Wfa^flKOKjSffifciJV* 

Si (OC 2 H 5 ) 3 . H 2 C = C (CH 3 ) COj- (CH T , 3B^^U/l^*#^4*ll^^oy^*SiKWW 

j) n -o-(CH 2 ),-Si (ch,) (0CjH 5 ) 2l fcLTfflvvWf. ^ffit^tt^U^atr^rU ffe» 

H 2 C = C (CHj) COj- (CHj)„-0- (CHj) 1 Offiit T^UA'SKS^** 1 

.-Si (OC 3 H 7 ) 3 , H 2 C=C (CHj) COj- ft^ixS,, icoJ; d £ LTf#^iX^»M^#cW#±*S<7) 

(ch 2 )„-o- (cHj),-si (ch 3 ) (ocjH ^yy^mi^^V MS^WMe^S»ttUS. w 

(-fcJEO*^ niil~2 OOSgR. mfi2~2 0« ffc£#S d k & . *C0$mi?mb LXit. JKCE 

mm) mLtz^m^mmth z. t h . 

0- , m-, p-H 2 C=CH-C 6 H 4 -(CH 2 )„- [ 0 0 6 4 ] HUttta" y/PS&*^4^^oyW[589 
Si (OCH 3 ) 3 . o-, m-, p-H 2 C = CH-C B fc LTttWfcMRRWPSrVVtf, «*lf— *5$7 teFtffim. 
H 4 -(CH 2 ) n -Si (CHj) (OCH 3 )„ o-, t^Tf & fc<04^*SS#t4. 

RHR 12 C (X) -R 13 -R 14 -C (H) ( R 1 ) CH 2 - [Si ( R 16 ) 2 . b ( 

Y) b O] ,-S i ( R 17 ) 3-a ( Y) a (7) 

(sO^K RK R 11 . R 12 . R 13 . R 14 . R 1S , R 17 . o, m, p -XC H 2 -C 6 H 4 - ( C H 2 ) 2 S i (OC 

a. b, m, X. YH±.mizmt) H 8 ) 3. o, m, P -CH 3 C (H) (X) -C 6 H 4 - 

^7^^*M*W(^J^-rS^A.«\ (CHj)jSi (OCH 3 ) 3 , o, m, P -CH 3 CH 2 

XCH 2 C (O) O (CHj) n Si (OCH 3 ) 3 , CH 3 C(H) (X)-C 6 H 4 -(CH 2 ) 2 Si(OC 

C (H) (X)C (0)0(CH 2 )„Si (OC H 3 ) 3 , o, m, P -XCH 2 -C 6 H 4 - (CH 2 ) 3 S 

H 3 ) 3 . (CH 3 ) 2 C(X)C(0)0(CHj) n Si i (OCH 3 ) 3 , 

(OCH 3 ) 3l XCH 2 C (O) O (CH 2 ) n Si (C o, m, p-CH 3 C(H) ( X ) - C 6 H 4 - ( C H 2 ) 

H 3 ) (OCH 3 ) 2 , CH 3 C (H) (X)C(0)0 3 Si (OCH 3 ) 3l o , m, p-CH 3 CH 2 C(H) 

(CH 2 ) n Si (CH,) (OCH3) (CH 3 ) 2 C (X)-C 6 H ( -(CH 2 ) 3 Si (OCH 3 ) 3s o, 

(X)C(0)0(CH 2 )„Si (CH 3 ) (OCH3) m, P -XCH 2 -C S H 4 - (CH 2 ) 2 -0- (CH 2 ) 

s, 3 Si (OCH 3 )j, o, m, p-CHjC (H) (X) 

(±E<Z>£a£fc:iSVVC, Xl£t&m. MM. H-?fg. n{± -C 5 H 4 - (CHj)j-0-(CH 2 ) s Si (OC 

0~2 0<9S38L ) H 3 ) 3. o, m, p-CH 3 CH 2 C (H) (X) -C 6 

XCHjC (0)0(CH ! )„0(CH 2 ),Si (OC H 4 - ( C H 2 ) 2 - O - ( C H 2 ) 3 S i (OCH 3 ) 8x 

H 3 ) 3 N H 3 CC (H) (X)C (0)0(CHj)„0 o, m, p-XCH 2 -C 6 H 4 -0-(CH 2 ) 3 Si 

(CH 2 ),Si (OCH 3 ) 3 , (H 3 C) 2 C(X)C (OCH 3 ) 3 , o, m, P -CH 3 C (H) (X) -C 6 

(0)0(CH 2 ) n 0(CH 2 ),Si (OCH 3 ) 3l C H 4 - O - ( C H 2 ) 3 S i (OCH 3 ) 3 , o, m, p- 

H 3 CHjC ( H ) (X) C (O) O (CHj) n O (CH CH 3 CH 2 C (H) ( X ) - C 6 H 4 - O - ( C H 2 ) 3 - 

2 ),Si (OCH 3 ) 3l XCHjC (0)0(CHj)„ Si (OCH 3 ) 3l o, m, p — XCH 2 — C 6 H 4 — O 

O (CH 2 ),Si (CH 3 ) (OCHj)j, H 3 CC - (CH,) ,-0- (CH,) 3 -S i (OCH 3 ) 3 . 

(H) (X) C (O) O (CH 2 ) n O (CHj).-Si o, m, P -CH 3 C (H) ( X ) -C 6 H 4 -O - ( C 

(CH 3 ) (OCH 3 ) 2 , (H 3 C) 2 C(X)C(0) H 2 ) 2 -0-(CH 2 ) 3 Si (OCH 3 ) 3 , o, m, P 

0(CH 2 ) n O(CH i ),-Si (CH 3 ) (OCH 3 ) -CH 3 CH Z C(H) ( X ) - C s H 4 - O - ( C H 2 ) , 

i, CH 3 CHjC (H) (X) C (O) O (CH 2 )„0 -O- (CH 2 ) 3 Si (OCH 3 ) 3l 

(CH 2 ),-si (ch 3 ) (ocHj) 2l (±IBo#^tfe^T. xias*, US, ±ftl±3iJ 

(±ie<z>ft*fc:iivvc, ximm. mm, 3-7*. n« m) 

1- 20 comm. m(io~2o«sfi) spawns. 
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[0065] 9gm&i'V>im*irr&im>^y>im 

( R 17 ) 3 -a ( Y ) a S i — [OS i { 

R 1 ) -Ri*-C ( R 1 1 ) (X) — R 1 
(j^. RK R 11 . R 12 , R 14 . R 15 „ Ri5 v rit. 
a. b. nu X, YJiiJEfcHt) 

(CH s O) 3 S i CH 2 CH 2 C (H) (X) C 6 H 5 . 
(CH3O) 2 (CH 3 ) S i C H 2 C H 2 C (H) (X) 

C 6 H B , (CH 3 0) 3 Si (CH 2 ) 2 C (H) (X) - 

C0 2 R. (CH3O) 2 (CH 3 ) S i (CH 2 ) 2 C 
(H) (X)-COiR, (CH3O) 3 S i (CHj) 3 

C (H) (X)-COjR, (CH3O) 2 (CH 3 ) Si 
(CH 2 ) 3 C(H) (X) -COjR, (CH 3 0) 3 S 
i (CH 2 ) 4 C(H) (X) -COjR, (CH 3 0) 2 
(CH 3 ) Si (CH 2 ) 4 C (H) (X)-C0 2 R. 
(CH 3 0) 3 Si (CH 2 ) 9 C(H) (X)-CO 

2 R S (CH3O) 2 (CH 3 ) S i (CH 2 ) 9 C (H) 
(X) -C0 2 R, (CH3O ) 3 S i (CH 2 ) 3 C 
(H) (X) -C 6 H B . (CHgO) 2 (CH 3 ) S i 
(CH 2 ) 3 C(H) (X) -C 6 H 5s (CH 3 0) 3 Si 
(CH 2 ) 4 C(H) (X) -C 6 H 5 , (CH 3 0) 2 (C 

H 3 ) Si (CH 2 ) 4 C (H) (X) -C 6 H 6 . 

*&fiWft>1xt. 

H- [S i (Rie) 2 - t (Y) b O] 

(*«f», R 16 . R 17 , Y, a. bli, — j&5lS6^;:&^t.g> 
-?-;f^£>i:lwlt-e;fcSo ) x-m^n^t^mm^tL 

[0069] ±mY^Ztl*M>MMX&&. fcitfR 
1 ^ r 1 7 eMifcm b t T 14. fit^HEit 6 WKWrflffiS 

H-S i (RI 7 ) 3-a ( Y ) a (17) 

(3W», R 17 . Y, a(ifrlBt|sIt» ) -C^SfliaSW 

U\ -ft* 1 6 * fcfci 1 7T*3ilSa3f8ttS£ 

HS1CI3, HSi ( C H 3 ) C 1 2 , H S i (CH 3 ) 
2 CU HSi (OCH 3 ) 3l HSi (CH 3 ) (OCH 
3 ) 2 , HSi (CH 3 ) 2 OCH 3 . HSi (OC 
2 H 5 ) 3 . HS i (CH 3 ) (OC 2 H 5 ) 2 » HSi (C 
H 3 ) 2 OC 2 H Bs HSi (OC 3 H 7 ) 3 , HSi (C 2 H 
6 ) (OCH3) 2 , HSi (C 2 H 5 ) 2 OCH 3v HSi 
(C 6 H 5 ) (OCH3) 2 , HSi (C S H 5 ) 2 (OC 
H 3 ) , HSi (CH 3 ) (OC (O) CH 3 ) 2 . HSi 
(CH 3 ) 2 0-[Si (CH 3 ) 2 0] 2 -Si (CH 3 ) 
(OCH3) 2- HSi (CH 3 ) [Q-N = C(CH 3 ) 



R 16 ) 2 -b (Y) b ] m -CH 2 -C (H) ( 
5 -R 12 (8) 

[00 66] asMttS" 'J WNnyy-ftSHj 

hti&tK z^m.^cr>^,icr>/\uyy^mmx-^i>. 

r ? u ;t«a^**» h(Lb &v z\ cou-mz . * 
mm.mz&^xmwLttmbmtmmizM-3< t>cr>x- 

4. 

[00 67] **tC*tMt>'U/pa6*^rf _ S {J*?)T 

^'j^mm^commmbLxa. z^mz. sratr 

[0068] b KDy^yft^lt UTttWfcMIRIiSr 

Si ( R 17 ) 3- a ( Y ) a (16) 

2 ] 2 

(fflU ±ie-ft^+. C 6 H 5 li7x-;«J^f) 

[00 70] i^i:d^littvU;«^-r4bHn 

[00 7 1 ] ±JS#"C*4 U * ) u^jRa-s* 

** s 500-5000 0C0teHtft4c?)**j|f i U\ t55~ 
: F*6* 5 0 0 JSlTTft * fc . ( X 9 ) T ^ 'J 
C0**OWtt^'SBl§tl.t<<. 50 00 01iLh 

X'h h b s Ay^jy ^'HUt & 4 . 
[00 72] 5fdifcJn*4M»tt^ U^SrW-r-S. ( ^ 
^ ) 'J ;Wfia^*J4*4J-t«a!W4 i:3fi»»Bfc± 

txMty%m*mmm£mwL%imimt>%\\ * 
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tz . jp*4Msis >- y ;«£*ffitcinr-§ ( y 9 ) y 
[0073] «fl^jG*^i-*feftfcflMt»tt*«an 
— h <r> X. 5 Zc*})l>T$>m,cn>-£WM. ; J7^>VT 5 y - 2 

tWK«*if^, *«t;^e^u^a$-w-rs (y 
r?u;wR*a#fc*fu o. oi-5fiM%fflv^ 

[0074] s*JBteas»ttS'y /i»*r$- 

£ (yy) r^uA«s^*t:. iefflt^fcu^iasE 

h» mik^kftttxitmzmmit^^jK — mzo~~ i 

OOTy »4L<<il 0—5 0 o CT"1B#Pb1— lilPaies 
[0075] ±fB^fflfiSyf« Wt&cojLfWj 

arffiftfcwssrfetr, ^-yv/^ sawn, ft* 



H 2 C = C (CH 3 ) C0 2 (CH 2 ) 

[0078] 

[3WW1] 3 0mL«WEE#?*£a5S»fc, T^'J 
AfiW(2. 5mL, 2. 24g. 17. 45mm 
o 1 ) , a, a' -yVat-p-Jfyl/y (92. 5 
mg, 0. 35mmol), MftS?— II (50mg, 
0. 3 5mmo 1 K 2, 2' -b'f U ^ (163m 
g. 1 . 05mmol), fciVllxW ( 2 m 
L) , T-tl-l'J;K0. 5mL) £ffcSL», B*# 

fc. a^m* i 3 oicfcjisRu, ibwumj££^. s 

^i^^'Jl-h (600mg, 3. 5mmol) SrH* 

Br-(pCH 2 )— (^H-CH2) n - CH 2 
■ 0 2 C OOjBu 



[0076] 
[0077] 

m-m\ 1 ] 

( 2 - 7'J o^f yxf /W ij 1/- 

Wz=-on7yXal,z^ jt??VJl>M (137 . 7g, 
1. 6mo 1 ) „ xfi/y/'j3-/W77 l J;lx-f 
;K80. 7g, 0. 8mol) , p- b^xyxM 
yjg ( 0 . 76g, 4 . Ommo 1 ) , Hi. If Y)VJl.V 
( 6 5 0 m L) £ffi£A,*f. 12 0 °CX' 5 B#|^RJE£-t£ 
fcflL p - N*xyx;i*yil; 0.12 gi&JnU $ 
£>CR tjaST6^RJE?-^, p - l;l/xyx;l/*y 

T*y ? ? >J /lit x^- P y^ U 3 — /I^E y T U 7lX — 7- 
^SrilMU !6^;MfcRWfc9 8%fc31Lfc. N a H 
C0 3 *j»SK*lIIlATtt*lU» 2m%-ftMLti<, *JHSr 

h^xycimttajL, *«Ji^cac 1 

(6 0Ty 2mmHg) ifctiO. T3KfcSrT2-r 
yndfyxf;w^? 'jy-b£98. 7g#Jt(JR# 
7 3%) . 
2 OCH 2 CH = CH 2 

«SU lBWBRJEStffc. fi6tt£««X*A< (2 0m 

*fflTf 2 0. 7'7-fn'l EM t tz . £ N a 

1 . 9 7g#^ (S£-tW8 8%) . 

^fitiGPcais (?f°uy^yy^») (c± o 6 7 o 

0 . ^i^(± 1 . 6 0 T$> 1 tz . 4fc , ^ U 

1 fl^f S 0 fc mX § tlfc T/^^/l^Bi . 1 H N MR 
fflfrX*)* 5. 4fflTCftr>fc. 

[0079] 
[^6] 



CH 2 - (CH 2 -<pH) I1 -(CH 2 -cj) a7 -Br 

G0 2 Bu C02V^qXV? 



[0080] 

[ 2 ] mum 1 tfe^t, r ^ u ;^y>/i-^^ 
*° y r y"j ;i-ffiy ^)V^Wz ( jr* 9 3 % ) . s-^#;<^ 



izi: D 7 9 0 0. ^S^tt2 . 0X'$>~yfz. ttz. 

'H NMRMiO^S. 3mX'fo~>tz, 
[0081] 
Ut7] 
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Br-Cp-CHz)— (f H CH 2)»- CH 2 ^Q^ CH 2 - (CH 2 -fH) 11 -(CH 3 -<p 1 . 7 -Br 



•o,c 



C0 2 CH 3 



CQ 2 CH 3 C0 2 v^\ 0 ^^ 



[0082] 

[HMJ3 ] 50m L«WJEE#5*RJS85»£, T ? U 
;H/f;K10mL, 8. 9 4 g. 6 9. 8mm o 
1 ) . a, a' -i/fXi^-v-^i/W (370m 
g % 1 . 4 mm o 1 ) , miYM—m ( 2 0 0 m g , 1 . 
4 mm o 1 ) s 2 , 2 ' - h*h° U i?)V ( 4 3 3 m g s 
2. 8mmo 1 ) , fciWfiHy/f/^ly (1 

OmL) *ffi&», MiH#x£l O4HH0t&S£X/C*# 

u»*H»*Lfca, mvLti. msm* 1 3 o»acM* 

ixf/i- (2 OmL) T*f?U £jKLfc^*ffl{*£% 
?T»*£6rC2[IL 7 7 4 >~Cl®mftt 
tz . *filJl£ N a 2 S o 4 -Cte* L » »&#£«EETS* 

5.2 1 sWz (58%) . S^Ww^RTi&iffllttG 

pciyjg (tfvxi-^>nm.) izx *) 3 7 0 0. 4H*s 

[0083]<Xt, 3 0 mLtf>WJEERJM?fc, JJEtf) «t 

atcLTf#^tL5t^u (r^u;ngy^) (2. 0 

Br-rc-CHj), .r<pi -CHa) B - CH 2 
O C0 2 Bu 



g ) . P - i/t'-Z^y-^'y (281rag, 2. 16m 
mol), M-ftH— £0 (77mg, 0 . 5 4 mm o 
1 ) , 2, 2' -h'tDi^ ( 1 67mg, 1 . 08m 

moi) > fcJ:Wf;Ky/fy^N> (4mL) £ 
Lfc», S*Lfc. Wkism* 1 3 OT^MftU 3 Oft 
( 1 OmL) t*RL, 4jftUfc^WHftt*aUfc 

», r^#^KT2ni, ^Tinia»Lfc. * 
my'^)V) i2. n g»fc. s-^*^»»TWFJUi 

GPCfiJS (#U^f-P>1ia) icj; *3 7 3 0 0 , fl^f 
JBJ-^li 2 . 4 7TSb-5fc. ifc, * V 1 

2. lfflrr&^fc. 

[0084] 



CH - (CH 2 -(pH) n <CH 2 -g 1 . r Br 
CO z Bu 



[0085] 

mmm4] 3 0mL<?5W£Exr5^saN»K, r?y 

)VfSL~f^")V (5mL, 4. 47g, 34. 9mmo 
1 ) „ or, or' -y/Pt-p-^i/l/y (180m 
g s 0 . 69mmol), MitWh^M (98mg, 0 . 
6 9 mm o 1 K 2, 2 ' - h"h° V =J)V ( 3 1 9 g . 
2. 0 6mmo 1 ) , ioiy'ilxf;V (4mL) , T 
-feh- b»J;K l m 1 ) SrffcS^ 1 0 

§«sufc. 

13 0 °CfcMft L . 1 BSIHRlSS-gtf: . 

a*»HMTT'T V)V h U :/?7Hi ( 0 . 5 1m 
L N 1. 64mmol)^aitL, 1 0 0 °CT 1 H#Pb1K 
IBS**:. «^BH*SH(|X^ ( 2 OmL) T*RU 

/mofi£»£»fc (JR*4. 48g)„ 

%4Hf «4G p c ± o ( tK U P yJUJf ) fc J: 

9 7 7 0 0. 4Hf*4tf&H: 1 . 33T3iot, sj- 

y 1 fl-^Sfc 0 t^A^^T/l^-rt^i^ 1 

H NMR-MfiD. 1. 6ffl-Cfc-5Jt. 
[0086] 



[^9] 

(9-CH 2 ) m -CH 2 -Q)-CH 2 -(CH^-^ 
C0 2 Bu CQ 2 Bu 

[0087] 

tXf/K5mL, 4. 78g. 55. 6mmo 1 ) . 
a, a' -y'7'Dt-p-^yl-y (292mg, 1. 
llmmol), *-ft.lg— m (159mg. 1. 11m 
mol). 2 , 2 ' -h'ty >*;M 5 1 8m g, 3 . 3 
mmo 1 ) . tsXUWM^)^ ( 4mL) , T-feb~b 
y;K lmL) ^ftii^. K^iJ»^2 0fi^TifffS 

S^l^iL^. JfWLfc. jfi^Hfi' 1 3 0'CtcMft 
L. 2. 7>WfflRJiE$-W:. aS&tefcSJLfcft,. 7U;l 
h 'J (0. 82mL, 2. 6 6 mm o 1 ) &m 

ML. 8 0iCT6BSISIRI63-frfc. a^*tB»xf* 
(2 OmL) T«RL, *jaL-fe^JfflB*t631Lfc 
f*. 3 a SKS*!ffl»T2|l|, ^5>f VT10a#L/;. W 
ilJNa 2 S0 4 t«L, »564i-*«EET«*UJt. 

^Ur^U/Hfc»tf-/l'*fi'fc (JR*2. 80g)„t^ 
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M) i/Zj: "97000, ^M^HiJid: 1 . 2 

4 fc , 4" 'J 1 fc 9 t»A § 771^ -/l- 

!H NMRMi^ 1. 7flTC*oJfc. 
[0 0 88] 

(<p-CH s ) m -CH 2 HQ)- CH a -(CH 2 -<p>r^ 
C0 2 CH 3 C0 2 CH 3 

[0089] 

OmL<7)2P7^Xrj§:M*aJiL, 2-7^^^ 
X^y-/P (2. 5mL, 2 3. 4mmo 1 ) , b° 'J x 
y(3mL). fcit/THF (lOraL) £rf±SXfc\ 

F (2mL, 19. 5 2mmo 1 ) £tO>o< 9?i§TL 

atiOHS^Ufc. ^att**BR < 1 OmL) , N a H 
C0 3 « ( 1 OmL) , $t>lZ77j V ( 1 Om 
L) Z-ffifrLtz. *aJf^Na 2 S0 4 T«t. »IB> 

CH 3 C (H) (Br ) C (O) O- 

[0092] 

[Wfifij6] 3 0mL«wjEE^5^ass»fc, 7?y 

;^f;K2. 5mL, 2. 24g. 17. 45mm 

M ( 1 6 5 m g , 0. 6 9 8 mm o 1 ) , H'ffcffi— 11 
(lOOmg, 0. 6 9 8 m m o 1 K 2, 2' - fb" 
V ; Jfl< ( 2 1 8m g, 1 . 4 Ommo 1 ) . 7tN-l 
>J )V ( 0 . 5mL) > Hxf;l/ ( 2 m L ) Srttii^ 

i oftmm^ximmmz®£LK:m, 

imhtz. 1 3 O-CCHrtftL^ 5 0#5OE§-£ 

fc. SiItft*lL;fc«, a^-W^P»X^ (2 0m 

*fflrC2HL 7'7-O-C'lHl^t^o *«Na 
2 S0 4 t«U **&$Ht*EETS*LT. fr*SC7 

W7&)V) £1.90 gfcfc (79%) . S£flctf>»¥ 
%i^fMIiGPCM£fc.fc»j (sKy^f-V-vSa) t=J: 
•936 00, 1.51 T"&->£ 0 * 

•J =fv- 1 4H^3t 0 £*A£:tot7/l^x;I^4, i 
H NMRfl-WiO. 0. 7 5tC»oit. 
[0093] Jfcfc, Hffl^ SaffltiMFSflttfe 50m 

fM 1 . 90g),Na 2 S-9H 2 O(70. 2mg, 
0. 293mmol), fciy'x^y-;!/ (3mL) £ 

fJL #Kx-f;P ( 1 OmL) . ^iMM ( 1 OmL) £jp 
*. . 2 JB£#«t Ltz . *«« 5r k /7 -f 



t «t >9 v T^t^-TT y 2 - yot 

7n^*-b^„ (7 8. 5~-81*C(l. 3m 
mHg), 2. 98 6 g) . 

[0090] CH 3 C (H) (Br ) C (O) 0-CH 2 
CH 2 -0-CH 2 CH=CH 2 
[0091] 

OmL^02 nyyxa%mXBS&L. 5-M-ty-i 
-*—)V (2. 81mL 2 3. 4mmo 1 ) , t'Jy 
y ( 3mL> „ &J:tA'THF (1 OmL) £{tj2./tj£ 0 

S§S£ 0 °C tc^Sl U 2 - b°;t D5-( 
F(2mL 19. 52mmol) £K£^< OiSTL 

tz. ^wiiwjBjrcneBffltfPtwtfett. sixf 

;1 ( 1 0 m L) £flD;t, ^fKL^bU^'y^ltS^r 
JifciOSfc^Ut. raSrS^SJ ( 1 OmL) . N a H 
C0 3 7jc?^ ( 1 OmL) % Z^zyyj > (10m 
L) Xlfr&Lfz, ti«^Na 2 S0 4 t«L, 

h£f#fco (82 — 83°C ( 2. 3mmHg) s 
3. lOlg). 
(CH 2 ) 4 -CH = CH 2 

L . N a 2 S 0 4 -cffiHt Ltztk, »3fc#£«EET#£-$-£ 

tff'J (7?U/Hg) 7'f 1 . 6 9gftfc. m-£fk<7> 
WWiliG P C J "3 ( tK y -Xf- I' >-#tff ) 
fc± "3 5 1 0 0. 4^*^14 1 ■ 7 3?*-jft. 
[0094] 

c-fki 1] 

CH 3 

[ <^ ?: ^0-(CH 2 )2-OC^ L ( CH 2- < f H )n-]-S 
£ C0 2 Bu 

[0095] 

[HteW7] 3 0mL«H£E#?.XRJB85»fc:, 7^ 'J 
;H^f/K5mL 4. 78g, 55. 5mmo 

1 ) . 2-^^/1— 2 -7 , nt7nt"^yl7 l J/l/ 

(0. 354mL 460mg, 2. 22mmol), 
^tlS— II! ( 3 1 8 m g s 2. 2 2mmolmmo 

1 ) . 2 , 2 ' -t't'Jy/Kl. 04g. 6 . 66m 
m o 1 ) , 7-fe h U ;k ( 1 m L ) s SfiSx^-/P ( 4 
raL) ^{±iiA. K^iJSl^ 3 [Ufl^T^^^^* 
*f»LJt. fi-^SSO-CfcaiBRL, 3B*P H 1S 

omD x°miL, ^jSL3t^»n»**jiufc«, r 

N a 2 S 0 4 rflfel* L , »»^*«£ET«* L T , 
fcT^*--;l«, ffi«5fiJBfcl±ft***^4!KU (7^ 
Ujmy'^-fV) £ 3 . 9 3 gf#£ (75%) . fi-grft:o 



(19) 



7 2 7 14 



270 0. 3>flMlil. 4 8t'*-5ft. 4fc, :*y 
1 iHFSfc 0 CiA§^7;^-;«IJ, 1 h 
NMR/frWiO. o. 8imx'h->tz. 
[0096] at. sw?. ae»&aiif*fliife 5 o m 

ft ( 1 . 17g) , Na 2 S - 9HjO (57. 6mg. 
0 . 2 4 Ommo 1 ) . 5i£Xf3^9 S—)V ( 2mL) 

ft, BHRxf/t' ( 1 OmL) . #&6fi ( lOraL) £JD 

U Na 2 S0 4 TSeML^f*. JWft»*«ETS*f* 

sJC'J y^/PSr 1 . llgftft. s-^*o 

WWtfttMl&G P CWmz J: 0 (sK'J X^-U>MM) 
izX 04200. ^JfciH&fci 1.71 -Cfcofc. 

[0097] 

[ftl23 



-OcXfCH^H),,- 
O C0 2 Bu 



-S 

2 



[0098] 

[§0*008] 1 0 0mLC0B£&if5XRJE»»t. 
'J/H/f/KlOmL, 8. 94g. 69. 8mmo 
1 ) , Miti?lJ2T-1#^fL^T^^-7U£^Wt-^IB^J 
( 3 3 2 m g . 1. 4 0 mm o 1 ) , JMfcffl— $|») ( 2 0 
Omg. 1. 40mmol) > 2, 2' -h'fU^VP 
(433mg. 2. 8 Ommo 1 ) . T-feb — b'J/P 
(2mL) . J3j;yiSxf;K8mL) §rf±S^s S 

a&ttfcisoictcfliS&U l. 5B#r a 1KJtE§ 
•frfc. SjlfcJWBLfcft, P -yt"-y^y-tr> (36 
4mg. 2. 80mmol) Sra**'X#H^TTl^SD 
LTtttffLfc. 1 0 0*CfcaujfcU 2H#|31R|E 

ateftfcBMx*/!' ( 3 OmL) L . £ 

>-cinBfei£Lfc. £flw*NajSo t t?i6jiiu 



H 



"Si 



H 

o Si o 



sKi; 'J *H/f*S 6 . 43g#^(6 
9%) . M-S*<^R¥*WH?*l±GPCj|£ 
U>MM) iZi. D39 00, 4Hf ftfl^fci 5 . 3 5T£> 

^r-jVWii. 'H NMR^JfiO. 1. 7 3ltft-D 

[0099] 
C-fKl 3] 

CH 3 

^^C^(CH 2 ) 2 -OC^( CH 2" < f H ^ n "~ CH2 " (;: " Br 
jk CO z Bu 



[0100] 

mmm 9-14] mitmcoim 

HJSMl. 2. 3. 6. 7. 8t#^^S*S(C7;l/ 
«9*tf»Ht77l'$ (Wftftfj*!! : * h -V- F700P 

e l ) imutx i mmmw u i-^^coti^ft 

S&l fcctv. oia^i, l, 3, 3-7^5^^ 

-1, 3 - y't- /US/v-n^ySgft ( 8 . 3 X 1 O 8 
mo X/'L^iyVymm) & «*<M£U£. tMlfW p 

;14| t ^ n -f Fny'xyy'J 3 yVCa^kcO hKnyiJ ;14S 

S-^ft£7)T/Py--;P*tMLT. ^Wfci 0-* 
-1 o- 3 ^fi± Lfc. 

[0101] i<7)j; 3 fct-C»6iutoH**<?5— »* 1 

. wtftS' wt^x ytz 2 4 s&iaaaj l , w&m 

[0102] 
[t!4] 



o. Si o 



o >Si' 



H 

P Si O 



St 



ago 



[0 103] 



tm] 



(20) 



7 2 7 14 







( * A< % ) 


1 3 o ti:te 

ifZ ¥ \t B* 

IH 




y 

C % ) 




^Jfcfl] 1 


lfl"' 


3 a 


i 0 0'C 
1 5 ^Hfl 


5 1 


mnm i o 


Ts -ffr /*■ 


1 0 




1 0 0 °c 
1 7 ffSSfl 


5 5 


mmw i i 




1 0 




1 0 0 *c 
3 nffi 


7 7 


mmm i 2 




1 0 -■ 


4 % 


l 0 0 x 

1 8 B# 


7 7 


mmm 1 a 




1 0 -■ 


2 & 


not 

1 5 |t1 


4 0 


^SbPJ 1 4 




10* 


1 1 f£ 


1 0 o°c 

1 2 B^ffl 


8 4. 



[0 104] 

[S6*W15] 3 0mL«0W£&!f5^K^S5»t, 
y;H7'f/K5mL, 4. 47g, 34. 9mmo 
1 ) , a, a' -y7nt- p (18 5m 
g % 0 . 7 0 mm ol), ft-ft^— ffl ( lOOmg, 
0 . 7 0 mm o 1 ) s 2 , 2 ' -h*tf >J x/M 1 . 0 9 
g % 7 . Ommo 1 ) N i. XfT-t h — HJ )V ( 5 m 

KttLfc. 1 3 (TCtdlll*tU 6B#ra^ 

JBStffc. S£ft£»»x?-A' (mL) T*RU £M 

-OTimm&Lti, *«Ji*Na 2 so 4 -c«L. m 

CH 3 

Br-pCH^H-CHi),,- CH 2 ~Q>- 
(CH 3 0) 3 Si(CH 2 ) 3 0 2 C C0 2 Bu 



% ) . m&i&M&its&mi GPcig(,fyxf^ 

>*«) i 0 5 2 0 0 . ft=Htftttt 1.17 

SBfcMtilM-iiKU (r^U/Ufc/f-A') (lg) , 
h y h# s^U ;i-/ne;w ?7Vh>—h (285m 
g , 1. 1 5 mmo 1 ) , mtm— m (27. 6mg, 
0 . 1 9 3 mm o 1 K 2 , 2 ' -b'tf U ^ ( 3 0 0 
mg. 1 . 9 3 mmo 1 ) „ fci^iSxf ;l/ ( 3 m 
L ) £tt&», 1 3 0°CX*6mfflRm$-&?ztZ?>, T 

nMz^Mmz hv * h * =s *s y M&&t? & # y ( r 

[0105] 
C-ftl 5] 

CH 2 - (CH 2 -<pH) n -CH 2 -<j-Br 

C0 2 Bu C0 2 (CH 2 ) 3 Si(OCHj) 3 



[0106] 

[S8lt«16] 3 OmL^KJEEtf^XfiUESm:, 
y/H7*f;K5mL, 4. 47g, 34. 9 mmo 
1 ) , a, a' -y7nt-p-Jfyl/y (185m 
g . 0 . 7 0 mm o 1 K M4\3$—M ( lOOmg, 
0.70 mm ol), 2 , 2 ' - b"h° U i/;t- (217m 
g, 1 . 4 Ommo 1 ) , PBiX^ (4mL) , 
VT-th—hVfr ( lmL) Sr-ftS^. ssRAyyy^ 

1 3 O'CfcM&U 2^fiKiSS*t. S^ftl* 
^Sl L 7tfiL ^ ^ h ^ >- U JUT a h°;t-^ ^ ^ D 
b ( 6 5 Omg, 2. 8 mmo 1 ) S-^JUL, 1 0 

CH 3 



(2 0mL) T*RL, 4ufiLfc^»BI*fe^SiLft: 

imm&Ltz, ^rtss*Na 2 so 4 -c9g«L, 

y;H^tt S^U ( 'J/H7'f;l/) ^4. 7 8g 



*t (9 0%) 



(T$yx+\s>wm.) \,Z£ >0 7 1 0 0. 4J^S^± 
1. 7 4t*-)fc. >H NMRMti^, - 

[0107] 
[ftlb] 



pH 3 Bi-(p-CH 2 ) I ^(pCH 2 ) b -CH 2 HQ^CH 2 -(CH 2 -<pH) n -(CH 2 Y.6-Br (j31 3 
(CH 3 0) 2 Si(CH2)5O 2 C C0 2 Bu C0 2 Bu C» 2 (CH 2 ) 3 Si(OCH 3 ) 2 



[0108];^:, ±ia<7)J: a LT^^a?tM*ffit; 
u /^Srfrt-s^ y ( r ^ y ;ii7f^ > 

(2. 5g) tmttMBU (*) Hm^BSK. U-2 2 
0. 75mg)*i<ift&t, M#^itLiiAt\ Mffi 



i?atc7arascB-rs 



[0109] 



(2 1) 



7 2 7 14 



